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TOMORROW TODAY? CELLULOSIC ETHANOL: HOW IT'S
DONE, WHO'S GETTING IT DONE, AND ITS
ENVIRONMENTAL IMPACT
I. INTRODUCTION
A. The Current Oil Shortage and Crisis
The United States uses fossil fuels such as coal, oil, and natural
gas for more than eighty-five percent of energy consumption,
nearly two-thirds of electricity, and almost all transportation fuels.'
With such a heavy reliance on fossil fuels, especially regarding trans-
portation, it is disconcerting to learn that the world's conventional
oil supply is expected to peak sometime this century. 2 Further-
more, experts believe that while the world may never completely
run out of oil, it will eventually become extremely expensive and
cost-prohibitive to process.3 Despite these predictions, the Energy
Information Administration (EIA) has reported only a moderate
change in oil use for all transportation purposes. 4 Specifically, with
regard to motor vehicles, finished motor gasoline consumption in
the United States has increased steadily since 2002.5
B. The Alternative Fuels Movement
The actions and advertising campaigns of the world's largest
automobile manufacturers exemplify the public outcry for a change
1. See U.S. Department of Energy, Fossil Fuels, http://www.doe.gov/energy
sources/fossilfuels.htm (last visited Oct. 22, 2008) (noting that fossil fuels cur-
rently account for 85% of United States energy needs and almost all transportation
fuels).
2. SeeJohn H. Wood et. al., Energy Info. Admin., DEP'T. OF ENERGY, Long-Term
World Oil Supply Scenarios: The Future Is Neither as Bleak or Rosy as Some Assert, Energy
Information Administration (2004), http://www.eia.doe.gov/pub/oil-gas/petro-
leum/feature articles/2004/worldoilsupply/oilsupply04.html (concluding that
world production peak for producible crude will occur closer to middle of 21st
century than beginning).
3. See id. (explaining while world may never run out of crude oil, it will even-
tually become very expensive in absence of lower-cost alternative fuels).
4. See Energy Info. Admin., DEP'T. OF ENERGY, Petroleum Navigator: Product
Supplied (2008), http://tonto.eia.doe.gov/dnav/pet/petcons-psup-dc nus-mb-
blpd a.htm, (showing moderate yearly change in barrels consumed per day of fin-
ished petroleum products from 2002 to 2007).
5. See id. (indicating moderate yearly increase in barrels consumed per day of
finished motor gasoline from 2002 to 2007).
(27)
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in automobile fuel from gasoline to alternative fuels. 6 GM Chair-
man and CEO, Rick Wagoner indicated "[w]e're starting our sec-
ond century at a time of fundamental change in the auto
industry."'7 In response to this change, General Motors announced
its plan to launch GMnext, a website designed to create a global
dialogue for "addressing critical issues concerning energy, the envi-
ronment and globalization." Moreover, fellow auto-manufacturing
juggernaut Toyota maintains an online "community" for individuals
who own and drive Toyota hybrid cars.9 In addition to offering in-
formation about their line of hybrid vehicles, the site features an
online blog where members can post comments and register their
vehiclesi 0
Both manufacturers launched sites to promote their respective
alternative-fuel vehicles, and to prominently display their statistical
commitment to the movement. GM boasts that it offers more alter-
native-fuel vehicles than any other manufacturer,11 while Toyota ad-
vertises that it has sold over one million cars from its hybrid line. 12
The idea of changing to "alternative fuels" for transportation seems
to be gathering momentum ... but is change really in the air?
13
C. The Ethanol Issue
Despite seemingly aggressive movement towards alternative-
fuel vehicles by manufacturers, the public must be careful to avoid a
false sense of security with regard to alternative fuel progress. Cur-
6. SeeJohn Reed & Bernard Simon, Neck and Neck in the Race for Number One,
FIN. TIMES, Jan. 23, 2008, available at http://www.ft.com/cms/s/O/ab2dba94-c9e4-
lldc-b5dc-000077b07658.html?nclick_check= (stating that manufacturers Gen-
eral Motors and Toyota reported 2007 sales figures that matched to two decimal
points). The debate over which company is number one in sales and production is
expected to continue for "some time." Id.
7. GM, GM Asks the World: "What's Next?" (Jan. 3, 2008), http://www.gm.
com/experience/technology/news/2008/gmnextO 10308.jsp?exist=false (quoting
GM Chairman and CEO Rick Wagoner).
8. Id. (explaining purposes behind GMnext website creation). See generally
GMnext, http://www.GMnext.com (last visited Oct. 22, 2008).
9. See generally Toyota, Hybrid Synergy Drive, http://www.toyota.com/vehi-
cles/minisite/hsd/index.html (last visited Oct. 22, 2008) (referring to Toyota on-
line community for owners and users of hybrid vehicles).
10. See generally id. (outlining general features of Toyota online community).
11. See GM, Vehicle Overview, http://www.gm.com/experience/fuel_econ-
omy/altfuel/vehicles/overview/index.jsp (last visited Oct. 22, 2008) (claiming that
GM manufacturers more alternative fuel vehicles than any other single manufac-
turer worldwide).
12. See Hybrid Synergy Drive, supra note 9, (maintaining that sales of hybrid
vehicles have exceeded one million).
13. See id. (citing Toyota's sales pitch). To emphasize the number of hybrids
sold, Toyota uses the phrase "clearly, change is in the air." Id.
[Vol. XX: p. 27
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rently, almost all ethanol used as motor vehicle fuel is derived from
corn.1 4 This is particularly problematic because "given its costs, en-
vironmental issues, and the inability to grow enough feedstock, eth-
anol produced from corn is unlikely ever to supplement gasoline
supplies to the degree necessary to meet national environmental
and energy independence goals.' 1 5 Consequently, the limitations
on corn-based ethanol have led to the exploration of alternative
methods.1 6 One such alternative, cellulosic ethanol, has recently
received attention by both private entities and government
agencies.
1 7
This Comment provides an overview of the sources and pro-
duction methods of cellulosic ethanol.' 8 Part II compares cellulosic
ethanol to traditional corn-based ethanol, in terms of production
techniques and potential benefits.' 9 Part III addresses past, pre-
sent, and pending Legislation aimed at advancing alternative fuel
production via cellulosic ethanol. 20 Part IV examines the current
questions surrounding cellulosic ethanol, including those concern-
ing technological and commercial viability, as well as environmen-
tal impact.21 Part V concludes with a comparison of current
government and private-based initiatives to advance cellulosic etha-
nol technologies, and offers a brief proposal.
22
14. See Alternative Fuels: Beyond Corn-Based Ethanol, GASOLINE COLUMN, Oct. 9,
2007, http://www.ftc.gov/ftc/oilgas/archive/071009.htm (explaining corn as
based product for current alternative fuel production methods in the United
States).
15. Id. (discussing potential cost-prohibitive nature of using only corn-based
ethanol).
16. See generally id. (noting cellulosic ethanol as alternative means for etha-
nol production).
17. See generally Tom Doggett, Lawmakers Say Cellulosic Ethanol a Decade Away,
REUTERS (Jan. 15, 2008), available at http://www.reuters.com/article/idUSN1554
889720080115 (noting increase in both government and industry attention to cel-
lulosic ethanol possibilities). See also GM Partners With Cellulosic Ethanol Maker,
THESTREET.COM, Jan. 13, 2008, http://www.thestreet.com/newsanalysis/automak-
ers/10398428.html (explaining new partnership between GM and cellulosic etha-
nol producer Coskata).
18. For a general overview of cellulosic ethanol production methods, see infra
notes 31-40 and accompanying text.
19. For a discussion of the differences between corn-based ethanol and cel-
lulosic ethanol, see infra notes 23-40 and accompanying text
20. For a discussion on past, present, and potential future legislation relating
to cellulosic ethanol, see infra notes 41-81 and accompanying text.
21. For a discussion on the commercial viability and potential environmental
impact of cellulosic ethanol production and usage, see infra notes 82-117 and ac-
companying text.
22. For a comparison of government and private industry programs regarding
cellulosic ethanol, and an advancement of a proposal for the future, see infra notes
118-157 and accompanying text.
2009]
3
Barbera: Tomorrow Today - Cellulosic Ethanol: How It's Done, Who's Getting
Published by Villanova University Charles Widger School of Law Digital Repository, 2009
30 VILLANOVA ENVIRONMENTAL LAW JOURNAL
II. WHAT IS CELLULOSIC ETHANOL?
A. Corn-Based versus Cellulosic Ethanol
Currently, corn is the predominant base-product of all ethanol
that is produced and used in the United States. 23 The process used
in the production of corn-based ethanol begins by converting the
starch found in corn kernels into sugar, which is then fermented
and distilled to form ethanol. 24 The main difference between corn-
based and cellulosic ethanol is the base product used in produc-
tion. 25 While corn-based ethanol is derived from corn starch and
grain sorghum, cellulosic ethanol can be produced using plant
cellulose. 2
6
Cellulose, which is found in all forms of plant life, is the main
component in plant cell walls and is the most common organic
compound on earth. 27 Base product sources for cellulosic ethanol,
therefore, are diverse and may include many materials that are cur-
rently regarded as waste, such as corn stalks, rice straw, and wood
chips. 28 Collectively, the materials that are capable of being used in
the production of cellulosic ethanol are referred to as "biomass." 29
Studies show that land resources in the United States are capable of
producing 1.3 billion dry tons of biomass annually; when converted,
23. For a brief discussion on the relationship between corn and ethanol pro-
duced in the United States, see supra note 14 and accompanying text.
24. See Alternative Fuels: Beyond Corn-Based Ethanol, supra note 14 (describing
general procedures for corn-based ethanol production). For a more detailed dis-
cussion of corn-based ethanol production processes, see generally Renewable Fuels
Association, How Ethanol is Made, http://www.ethanolrfa.org/resource/made/
(last visited Oct. 22, 2008) (discussing corn-based ethanol production methods
and procedures).
25. See generally Alternative Fuels: Beyond Corn-Based Ethanol, supra note 14, (ex-
plaining that while corn-based ethanol is derived from corn starch, cellulosic etha-
nol is made from a variety of plant matter).
26. See Renewable Fuels Association, Cellulosic Ethanol, http://www.ethanol
rfa.org/resource/cellulosic/ (last visited Oct. 22, 2008) [hereinafter RFA Cel-
lulosic Ethanol] (noting fundamental difference in products used in cellulosic ver-
sus corn-based ethanol).
27. See id. (discussing general availability and sources of cellulose used in cel-
lulosic ethanol).
28. See id. (listing possible sources of base-product for cellulosic ethanol
production).
29. See ROBERT D. PERLACK, ET. AL., U.S. Dep't. of Energy & U.S. Dep't. of Agric.,
BIOMASS As A FEEDSTOCK FOR A BIOENERGY AND BIOPRODUCTS INDUSTRY: THE TECH-
NICAL FEASIBILITY OF A BILLION-TON ANNUAL SUPPLY i (2005), available at http://
feedstockreview.ornl.gov/pdf/billion ton-vision.pdf (describing base-product of
cellulosic ethanol as "biomass").
[Vol. XX: p. 27
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it would equal the equivalent of more than one-third of the coun-
try's current demand for transportation fuels.
30
B. Production of Cellulosic Ethanol
The production of cellulosic ethanol begins with cellulosic bio-
mass, which is primarily composed of cellulose,
3 1 hemicellulose, 32
and lignin,3 3 along with smaller amounts of proteins, lipids, and
ash.3 4 As with the production of corn-based ethanol, the initial pro-
cess extracts sugars from the biomass materials.3 5 There are two
primary techniques used to extract sugars from biomass materials.
3 6
One method uses acid hydrolysis to break down the complex carbo-
hydrates of the biomass into simple sugars.3 7 A second technique,
enzyme hydrolysis, utilizes a two-stage process where biomass mater-
ials are pretreated to increase hydrolysis accessibility, and are then
broken down into sugars using enzymes.3 8 Both methods of extrac-
tion use microbial fermentation as the final stage of cellulosic etha-
nol production. 39 Yet, despite these known techniques, production
of cellulosic ethanol has not been accomplished on a commercial
scale in the United States.
40
30. See id. at 51 (explaining potential impact of biomass-generated fuels to
transportation fuel demands in United States).
31. See Cellulose, ENCYCLOPEDIA BRITFANICA (2008), available at http://www.
britannica.com/ebc/article-9360137 (defining cellulose as complex carbohydrate,
or polysaccharide, that is basic structural component of plant cell walls).
32. See Tree Research Could Lead to New Fuel Sources, NPR: TALK OF THE NATION,
Sept. 15, 2006, 2006 WLNR 22952076 (stating that hemicellulose is complex carbo-
hydrate found in plant cell walls).
33. See U.S. Department of Energy Office of Science, Biofuels for Transporta-
tion, http://genomicsgtl.energy.gov/biofuels/transportation.shtml (last visited
Oct. 23, 2008) (explaining that lingin is complex, noncarbohydrate polymer that
binds cellulose and hemicellulose and gives plant cell walls their rigidity).
34. See Diane Greer, Creating Cellulosic Ethanol: Spinning Straw into Fuel, Bio-
CYCLE, Apr. 2005, at 61, available at http://www.harvestcleanenergy.org/enews/
enews_0505/enews_0505_Cellulosic_Ethanol.htm (listing component parts of cel-
lulosic biomass).
35. See id. (noting first step in ethanol production).
36. See id. (stating that two methods are generally used to convert biomass
into usable sugars for ethanol fermentation).
37. See id. (explaining process through which biomass is converted to simple
sugars using acid hydrolysis).
38. See id. (describing general procedures of enzymatic hydrolysis method for
biomass conversion).
39. See Greer, supra note 34 (explaining that microbial fermentation is final
step in cellulosic ethanol production).
40. See Alternative Fuels: Beyond Corn-Based Ethanol, supra note 14 (noting that
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III. LEGISLATIVE ACTION
The importance of developing commercially feasible technolo-
gies for the production of cellulosic ethanol is reflected in its in-
creased appearance in both enacted and pending Congressional
legislation. 4 1 Such legislation has been endorsed and promoted by
the Bush administration, which has established 2012 as its target
date for moving ethanol production from corn to cellulose-based
sources in the United States.4 2 Two primary pieces of legislation
stand to have an effect on United States production of cellulosic
ethanol in the near future: the "Energy Independence and Security
Act of 2007"43 and the "2007/2008 Farm Bill."
'44
A. The Energy Independence and Security Act of 2007
On December 19, 2007, President George W. Bush signed the
Energy Independence and Security Act (EISA).45 The goals of the
EISA are "expanding the production of renewable fuels, reducing
our dependence on oil, and confronting global climate change.
'46
To that end, the EISA requires yearly Renewable Fuel Standards
(RFS) to be met by fuel producers. 47 The EISA-required RFS are
scaled, however, and require fuel producers to use nine billion gal-
41. See generally The White House, Fact Sheet: Energy Independence and Se-
curity Act of 2007, http://www.whitehouse.gov/news/releases/2007/12/200712
19-1.html (last visited Oct. 23, 2008) [hereinafter White House Fact Sheet] (outlin-
ing general provisions of legislation including those concerning cellulosic etha-
nol). See also RANDY SCHNEPF, CONG. RESEARCH SERV., CRS REPORT FOR CONGRESS:
RENEWABLE ENERGY POLICY IN 2007 FARM BILL 2 (2007), available at http://www.
ncseonline.org/NLE/CRSreports/07Nov/RL34130.pdf (describing generally pro-
posed increases in funding for research in cellulosic ethanol technologies).
42. See Doggett, supra note 17, (commenting that Bush Administration has set
2012 as target date for moving U.S. ethanol production from corn to cellulosic-
based).
43. For a general outlining of EISA provisions, see supra notes 41, 42 and
accompanying text.
44. For a general explanation of the status of the 2007-08 pending Farm Bill
legislation, see infra note 65 and accompanying text.
45. See FRED SISSINE, CONG. RESEARCH SERV., CRS REPORT FOR CONGRESS: EN-
ERGY INDEPENDENCE AND SECURITY Acrr OF 2007: A SUMMARY OF MAJOR PROV ISIONs 2
(2007), available at http://assets.opencrs.com/rpts/RL34294_- 20071221.pdf (not-
ing that on December 19, 2007 President Bush signed Energy Independence and
Security Act into law).
46. White House Fact Sheet, supra note 41 (commenting about goals of
EISA).
47. See generally id. (stating provision of EISA setting Renewable Fuel Standard
(RFS) for fuel producers).
[Vol. XX: p. 27
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Ions of biofuel in 2008, increasing to at least thirty-six billion gal-
lons in 2022.48
1. Legislative History
The EISA began in the House of Representatives (House) in
January 2007 as the CLEAN Energy Act (CLEAN), which focused
on revoking oil and natural gas subsidies to generate funding for
the previously passed Energy Efficiency and Renewables Reserve.
49
When CLEAN reached the Senate, it began its transformation into
the current EISA; it was amended to reflect many of the items
found in the proposed Energy Savings Act of 2007.50 One of the
hallmarks of the Senate amended bill was the introduction of a
thirty-six billion gallon biofuel use requirement by 2022.
51
Ironically, the White House threatened to veto the bill because
of the provisions for the revocation of oil and gas subsidies, which
had initially given rise to the bill through CLEAN. 52 Soon after, the
Senate amended the bill to meet the demands of the Bush adminis-
tration, effectively consummating a complete transformation of the
initial House CLEAN proposal. 53 This new version was approved by
the House, and EISA was signed into law on December 19, 2007.
54
2. Cellulosic Ethanol and EISA
The EISA contains four specific sections that incorporate cel-
lulosic ethanol as part of the solution to meeting the Act's biofuel
requirements. 55 These incentives reflect clear Congressional intent
to prioritize cellulosic ethanol development for commercial pro-
48. See SISSINE, supra note 45, at 2 (noting RFS requirements in 2008 and
2022).
49. See id. at 8 (describing initial proposal that resulted in EISA).
50. See id. (explaining that additions to CLEAN as amended in U.S. Senate
were reflection of policies in proposed Energy Savings Act of 2007).
51. See id. at 8-9 (noting that both House and Senate confirmed 36 billion
gallon biofuel usage requirement in respective bills).
52. See OFFICE OF MGMT. & BUDGET, EXECUTIVE OFFICE OF THE PRESIDENT,
STATEMENT OF ADMINISTRATIVE POLICY: H.R. 6, ENERGY INDEPENDENCE AND SECURITY
ACT OF 2007 2 (2007) available at http://www.whitehouse.gov/omb/legislative/
sap/110-1/hr6sap-h_2.pdf (commenting that Administration's position was not in
favor of repealing gas and oil subsidies).
53. See SISSINE, supra note 45, at 9 (explaining that final Senate bill was
amended to remove oil and gas repeal provisions).
54. See id. (noting final steps of Legislative history of EISA).
55. See generally ALLIANCE TO SAVE ENERGY, 2007 ENERGY BILL DETAILED SUM-
MARY 5-6, 8 (2008), http://www.ase.org/content/article/detail/4157 (follow "2007
Energy Bill Detailed Summary" hyperlink) (discussing four sections of EISA deal-
ing with new biofuel requirements).
2009]
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duction and distribution. 56 Beginning in 2016, all mandatory in-
creases in the yearly RFS amounts must consist of advanced
biofuels, which are defined as cellulosic ethanol and fuels derived
from products other than corn starch. 57
The EISA channels funding for the development of cellulosic
ethanol technologies through the Department of Energy (DOE);
funding is outlined specifically in sections 223 and 230 of the
EISA.58 Section 223, entitled "Grants for Biofuel Production Re-
search and Development in Certain States," authorizes $25 million
annually to the DOE for fiscal years 2008 through 2010. 59 The
grants are to be provided to eligible institutions by the DOE for
"research, development, demonstration, and commercial applica-
tion of biofuel production technologies in states with low rates of
ethanol production. ' 60 In addition, states may be eligible for these
grants based on a low production rate of cellulosic biomass
ethanol. 6'
The greatest amount of funding for cellulosic ethanol develop-
ment is provided in section 230 of the EISA, entitled "Cellulosic
Ethanol and Biofuels Research. '62 Section 230 "authorizes $50 mil-
lion for [Fiscal Year] 08 for DOE to make grants for cellulosic etha-
nol and biofuels research and development to 10 eligible
entities. ' 63 Section 230 will likely add to the approximately $385
million in DOE funding already designated for investment in cel-
lulosic ethanol plants through fiscal year 2010.64
56. See RFA Cellulosic Ethanol, supra note 26 (opining that EISA provisions
incentives to "spur" cellulosic ethanol research and production).
57. See SISSINE, supra note 45, at 10 (explaining that EISA provides that in-
creases to RFS yearly totals must be from cellulosic ethanol or other non-corn
based fuels beginning in 2016).
58. See generally ALLIANCE TO SAVEi ENERGY, supra note 55, at 5-6 (summarizing
key aspects of §§ 223, 230 of EISA which authorize funding for cellulosic ethanol
technologies through DOE).
59. See id. at 5 (noting that § 223 of EISA authorizes $25 million to DOE for
biomass research and development).
60. Id. (explaining eligibility requirements and intended uses of DOE grants
under section 223 of EISA).
61. See id. (indicating that States' cellulosic biomass ethanol production
amounts will be considered particularly relevant when DOE makes determinations
as to grant allocations under EISA § 223).
62. See id. at 6 (explaining EISA § 223).
63. ALLIANCE TO SAVE ENERGY, supra note 55, at 6 (outlining funding provision
under EISA § 230).
64. See Press Release, United States Department of Energy, Office of Public
Affairs, DOE Selects Six Cellulosic Ethanol Plants for Up to $385 Million in Fed-
eral Funding, (Feb. 28, 2007), available at http://www.energy.gov/print/4827.htm
(explaining DOE plan to invest up to $385 million in six cellulosic ethanol bi-
orefineries through FY2010).
[Vol. XX: p. 27
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In addition to authorizing funding, the EISA adds "environ-
mental science" to the pre-existing list of "research, development,
and demonstration programs to support the energy, national secur-
ity, and environmental missions at DOE." 65 As part of this change,
cellulosic ethanol research and development is made a priority, as
Section 230 stipulates that programs developed in this area are to
focus on cellulosic feedstocks.
66
Finally, Section 247 of the EISA amends the existing Clean Air
Act (CAA) to give the Environmental Protection Agency (EPA) the
authority to establish a uniform per gallon fuel standard for cel-
lulosic biofuels, so that automobile manufacturers can effectively
meet engine conversion mandates relating to biofuels.
67
B. The Proposed 2007/2008 Farm Bill
In 2007, the House and the Senate each composed new ver-
sions of the Farm Bill, but additional steps are still required before
either will be available for the President to sign into law.68 The
House passed its version, the Farm, Nutrition, and Bioenergy Act of
2007 (H.R. 2419) in July, and the Senate Committee on Agricul-
ture, Nutrition & Forestry passed its version in October of 2007.69
On December 17, 2007, an amended version of H.R. 2419 was
passed in the Senate. 70 A major component of both bills is Con-
gress' attempt to revamp the outdated 2002 Farm Bill (officially the
Farm Security and Rural Investment Act of 2002) with regard to
agricultural-based renewable energy.
71
65. See ALLIANCE TO SAVE ENERGY, supra note 55, at 6 (summarizing EISA
§ 232).
66. See id. (outlining stipulation of § 232 which includes push for develop-
ment of cellulosic and other feedstocks to be used in production of biofuels).
67. See id. at 8 (explaining that § 247 amends Clean Air Act, giving EPA rule-
making authority with regard to cellulosic biofuel standards).
68. SeeAM. FARM BuREAu FED'N, FARM BILL (2008), http://www.fb.org/issues/
docs/farmbill08.pdf (indicating that both House and Senate passed own new farm
bill in 2007, but neither has gone to respective committee of other branch of
Congress).
69. See generally SCHNEPF, supra note 41, at 2 (noting House of Representative's
passing of H.R. 2419). See also generally Tom Harkin, Farm Bill Agreement, Like Bill
Itself is Bipartisan (Dec. 7, 2007) http://agriculture.senate.gov/ (discussing House
of Representatives version of Farm Bill).
70. See SCHNEPF, supra note 41, at 2 (noting Senate-passed version of Farm
Bill).
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The 2002 Farm Bill contained measures to provide for renewa-
ble energy under Title IX.72 Title IX provides for "grants, loans,
and loan guarantees to foster research on agriculture-based renewa-
ble energy, to share developmental risk, and to promote the adop-
tion of renewable energy systems."73 The provisions in Title IX,
however, have been criticized as blanket provisions. Both the
House and Senate versions of the new Farm Bill adopted the gen-
eral framework contained in Title IX, but modified its language to
"expand and extend several energy provisions . . . with substantial
increases in funding and a heightened focus on developing cel-
lulosic ethanol production. ''74
In addition, the House and Senate proposals included a variety
of new programs and initiatives. Both versions contain provisions
to add new programs, "the Bioenergy Reserve program in the
House version and the Biomass Crop Transition Program in the
Senate[,]" that include mandatory funding "to stimulate and facili-
tate the product, harvest, storage, and processing of cellulosic-based
biomass feedstock. ''75 Each program also provides for numerous
new studies, research, and demonstration programs that target re-
newable fuels. 7
6
Yet, the House and Senate versions differ in the allocation and
amount of funding. The version passed by the House proposes a
total of $3.2 billion in new mandatory funding for energy provisions
over five years, including $1.4 billion in discretionary funding.77 In
contrast, the Senate version calls for $1.1 billion in mandatory fund-
ing and over $2 billion in discretionary spending.78 Both versions
nevertheless depart slightly from the Bush Administration's pro-
posed funding for the new bill, which favors $1.6 billion in funding
"for basic and applied research on renewable energy as well as loan
and loan guarantee programs to share the risk associated with de-
veloping and commercializing new energy technologies.
'79
72. See generally id. (citing Title IX as aspect of 2002 Farm Bill that addressed
renewable energy initiatives and funding).
73. Id. (explaining particular goals of Title IX of 2002 Farm Bill).
74. Id. (describing general changes to Title IX as found in both House and
Senate pending farm bills).
75. SCHNEPF, supra note 41, at 2 (detailing programs contained in both House
and Senate proposed farm bills).
76. See generally id. (noting various new studies and research programs sup-
ported by House and Senate farm bill proposals).
77. See id. at 5 (discussing funding proposals under House-passed H.R. 2419).
78. See id. at 6 (noting funding proposed by Senate Committee on Agricul-
ture, Nutrition & Forestry in its version of new farm bill).
79. Id. at 8 (explaining Administrative proposal's suggested spending alloca-
tion in new farm bill). For a more detailed listing of the Bush Administration's
10
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In any event, any bill that passes both the House and Senate
faces an uphill battle to be signed into law. President Bush,
through a statement issued by the White House Press Secretary, ex-
pressed his disapproval of the Senate-passed Farm Bill.8 0 Many be-
lieve that if the Senate bill passes through the House and reaches
the President, he will veto the bill because of its failure to limit farm
subsidies. 8'
IV. THE PRACTICAL QUESTIONS
A. Viability of Commercial Cellulosic Ethanol Production
While technology currently enables the production of cel-
lulosic ethanol, Representative Collin Peterson, chairman of the
House Agricultural Committee, opined that it is "optimistic" to
think that the United States will be able to move from corn-based to
cellulosic ethanol by 2012.82 Peterson estimated that " [i] t will be at
least a decade before technological breakthroughs allow ethanol
fuel to be produced commercially from farm and forest wastes." 83
Others remain more optimistic, suggesting that "commercial pro-
duction of economically viable cellulosic ethanol may only be three
to five years away."
8 4
Currently, there are signs that indicate cellulosic ethanol is a
commercially viable option and demonstrate that its production on
a large-scale is possible. In Canada, the logen Corporation annu-
ally produces over one million gallons of cellulosic ethanol in their
demonstration facility, which uses oat and barley straw as its base
proposals for the new Farm Bill, see Otto Doering, Overview of the 2007 USDA Farm
Bill Proposals for Energy, PURDUE EXTENSION, Apr. 2007, http://www.ces.purdue.
edu/extmedia/EC/EC_744 WEnergy.pdf (providing summary of 2007 U.S.D.A.
Farm Bill).
80. See generally Press Release, Office of the Press Secretary, Statement by the
Press Secretary on the 2007 Farm Bill (Dec. 14, 2007), http://vww.whitehouse.gov/
news/releases/2007/12/20071214-14.html (discussing President Bush's disap-
proval of current proposed Farm Bill legislation).
81. See Making Moves in Senate 'Chess' Game: It's the Wheeling and Dealing
Behind the Scenes That Helps Move Legislation Through, AGWEEK, Jan. 14,
2008, at A5, available at 2008 WLNR 791578 (stating that President Bush is likely to
veto any farm bill that favors heavy farm subsidies).
82. See Doggett, supra note 17 (quoting Representative Collin Peterson re-
garding Bush Administration's goal of moving to cellulosic ethanol by 2012).
83. Id. (estimating that commercial cellulosic ethanol production is at least
ten years away due to technological impediments).
84. L. Leyon Geyer et al., Ethanol, Biomass, Biofuels and Energy: A Profile and
Overview, 12 DRAKEJ. Aoiuc. L. 61, 76 (2007) (suggesting that commercial produc-
tion of cellulosic ethanol may be five years away).
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ingredients.8 5 In Brazil, over 40% of the fuel powering Brazilian
automobiles is composed of ethanol made from sugar cane.
8 6
While Brazil's progress in commercial ethanol production and us-
age is reassuring, the country's transition towards aggressive etha-
nol technologies has been government-funded and mandated since
1975.87
B. Environmental Impact of Cellulosic Ethanol Production and
Usage
1. Potential Environmental Benefits
In addition to reducing the country's dependence on foreign
oil, the use of ethanol (both corn-based and cellulosic) is touted as
being more environmentally-friendly than traditional fossil fuels
used in transportation. 88 There are several probable environmen-
tal benefits of ethanol production and usage.89 Moreover, the use
of cellulosic ethanol carries with it the possibility of environmental
benefits above and beyond that of even corn-based ethanol. 90
With regard to environmental benefits of ethanol, most of the
advantages of cellulosic ethanol production result from the neces-
sary plant matter being grown without the need for "row crops."91
Generally, such benefits would include lower necessary inputs of
energy, fertilizer, pesticides and herbicides for growth, and growing
85. See RFA Cellulosic Ethanol, supra note 26 (reporting logen Corporation of
Ottowa, Canada produces just over one million gallons of cellulosic ethanol
annually).
86. See Marla Dickerson, Brazirs Ethanol Effort Helping Lead to Oil SelfSufficiency,
SEATTLE TIMES, June 17, 2005, available at http://seattletimes.nwsource.com/
html/nationworld/2002339093_brazilfuel17.html (explaining Brazilian fuel com-
position as consisting of average of 40% ethanol compared to 3% average in U.S.
fuel).
87. See David Luhnow & Geraldo Samor, As Brazil Fills Up on Ethanol, It Weans
Off Energy Imports, WALL ST. J. Jan. 9, 2006, at A8, available at http://yaleglobal.yale.
edu/display.article?id=6817 (discussing history of Brazilian ethanol production
and government funding).
88. See Mike Ivey, Ethanol A Mixed Fuel Bag, CAP. TIMES, Aug. 22, 2006, at D8,
available at 2006 WLNR 14570384 (explaining general opinion that ethanol is
more environmentally friendly fuel than gasoline).
89. SeegenerallyJIM COOK &JAN BEvVA, NAT'L AUDUBON SOC'Y, AN ANALYSIS OF
THE ENVIRONMENTAL IMPACTS OF ENERGY CROPS IN THE USA: METHODOLOGIES, CON-
CLUSIONS AND RECOMMENDATIONS (1998), available at http://www.panix.com/-jim
cook/data/ec-workshop.html (last visited Oct. 25, 2008) (describing benefits of
ethanol production and use to environment).
90. See id. (explaining cellulosic ethanol as being potentially more environ-
mentally friendly than corn-based ethanol).
91. See generally id. (noting that majority of cellulosic production advantages
are derived from non row-crop growth). "Row crops" are those planted deliber-
ately in rows (such as corn, soybeans, wheat, etc.) Id.
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these types of crops are also believed to improve soil fertility and
reduce erosion.92 In terms of soil fertility and quality, when land is
converted from "intense annual crop production" to growing per-
ennial crops, a progressive increase in the organic matter found in
the soil was documented.
93
An increase in the growth of the perennial grasses needed for
cellulosic ethanol production may also provide additional habitats
for native wildlife.9 4 Specifically, "[p] erennial energy crops could
also be integrated with annual crops as buffers around remnant nat-
ural areas - perennial herbaceous crops around grassland rem-
nants and woody crops around forest remnants - and as filter
strips along streams. '95 These "woody" energy crops may provide
"valuable forest-interior habitat" for forest dependent bird species,
and studies indicate that the planting of large crops of the peren-
nial grass "switchgrass" may provide a crucial habitat for prairie-de-
pendent birds.96 One National Audubon Society writer remarked
that the increased growth of perennial grasses may amount to "a
lucky break for grassland songbirds, many of which are in very seri-
ous condition (with declines of 90-95% being not uncommon)."
97
Perhaps the more well-known and advertised benefits of etha-
nol deal with its reputation as a "green fuel," for burning cleaner
than traditional transportation fuels such as gasoline.98 In particu-
lar, government leaders maintain that the increased use of fuels
such as ethanol will combat the global warming crisis by reducing
greenhouse gas emissions.99 Cellulosic ethanol use promises to cre-
92. See LEE R. LYNO ET. AL., NAT'L COMM'N ON ENERGY POLICY, CELLULOSIC
ETHANOL FACT SHEET, 2 (2003), http://www.energycommission.org/files/finalRe-
port/IV.4.c%20-% 20Cellulosic%20Ethanol%2OFact%2OSheet.pdf (comparing
general advantages of cellulosic ethanol production over corn-based ethanol
production).
93. See CooK & BEYEA, supra note 89, (explaining increases to soil fertility re-
sulting from change in land use from annual to perennial crops).
94. See id. (opining that increased growth of perennial crops may provide
more habitat for native species). The additional habitat can be successfully cre-
ated by planting perennial grasses that are both native to the area as well as usable
as raw material for cellulosic ethanol. Id.
95. Id. (suggesting possible integration of perennial energy crop to land to
improve natural wildlife habitat).
96. See id. (noting that National Audubon Society study found benefits to nat-
ural wildlife possible by growth of certain energy crops).
97. Id. (suggesting that growth of perennial grasses as energy crops may have
significant positive consequences for certain birds native to grasslands).
98. See Ivey, supra note 88, at D8 (remarking that ethanol is "touted as being
green fuel").
99. See News Release, United States Dep't of Agric. & Dep't of Energy, USDA,
USDA, DOE to Invest up to $18.4 million for Biomass Research, Development and
Demonstration Projects (March 4, 2008), available at http://www/rurdev.usda.
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ate less greenhouse gas emissions than gasoline use because the re-
quired fossil fuel inputs used in cellulosic ethanol production are
low.100 Furthermore, "[s]everal detailed life cycle studies have con-
cluded that greenhouse gas emissions accompanying use of cel-
lulosic ethanol are less than 10% accompanying use of gasoline,
and zero to negative net greenhouse gas emissions have been esti-
mated for some scenarios."10'
2. Potential Consequences to the Environment
While automobile manufacturers market their alternative fuel
vehicles as environmentally-friendly, some caution that the in-
creased push for cellulosic ethanol may cause many to lose the for-
est for the trees.10 2 While most of the plant materials expected to
be used in the production of cellulosic ethanol are native to certain
parts of the country, the pressure and economic incentive for pro-
ducing more than current natural amounts of necessary plant bio-
mass may have environmental consequences. 03
This is especially important because many of the environmen-
tal benefits attributed to cellulosic ethanol production require the
assumption that growth of perennial grasses will replace annual row
crops, rather than planted in addition to them. 10 4 Just as is possible
with the production of traditional cash crops, the increased use of
energy crops may result in harmful environmental
consequences. 0
5
One fear is that these types of crops, which are usually re-
garded as "waste," may become invasive to other naturally occurring
gov/RD/NEWSROOM/2008/DOE-USDA%2OBiomass%20Research%2OGrants%
20FINAL%203-4-08.pdf [hereinafter USDA/DOE News Release] (quoting United
States Department of Energy Secretary Samuel Bodman reporting that increased
ethanol use will reduce greenhouse gas emissions).
100. See LYND ET AL., supra note 92, at 3 (explaining that amount of fossil fuels
needed in production is proportional to amount of net greenhouse gas emissions
given off by product).
101. Id. (noting specific finding regarding net greenhouse gas emissions ac-
companying cellulosic ethanol use).
102. See Erik Bluemel, Biomass Energy: Ensuring Sustainability Through Condi-
tioned Economic Incentives, 19 GEO. INT'L. ENVrL. L. REV. 686-87 (2007) (opining that
while use of biofuels may reduce oil dependency, production may have adverse
environmental impacts).
103. See id. at 682 (discussing impact of increase to "natural" crop on sur-
rounding ecosystem).
104. See CooK & BEYEA, supra note 89 (noting that positive ecological implica-
tions only occur when annual crops are replaced by perennial crops).
105. See Bluemel, supra note 102, at 681 (explaining possibility that energy
crops growth may have detrimental effect on environment in ways unlike those
present with growth of traditional cash crops).
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plant life and wildlife. 106 It has also been posited that the increased
use of energy crops may lead to more displacement of natural land
cover, which would likely result in "a loss of ecosystem functions
and reduced biodiversity.' 0 7 As the demand for raw cellulosic bio-
mass products increases, the economic incentive for private inves-
tors to buy and convert natural lands for the growth of energy crops
may result in the disruption of many fragile ecosystems. 10 8
Along the same lines, the land requirements for the growth of
biomass energy crops and products could be "immense," and it is
unclear at such an early stage whether sufficient land exists for the
growth of both traditional and energy crops.109 One possible large
land source may be the roughly thirty million acres of cropland that
has been placed in the "Conservation Reserve Program" (CRP). 110
The CRP was developed as a means to combat soil erosion by re-
quiring that the land be used for the growth of non-"row crops,"
which consist of perennial grasses."' Perennial grasses, such as
switchgrass, were suggested for use as raw biomass products, be-
cause these grasses can be grown and harvested from CRP lands in
harmony with the lands' overarching purpose of combating ero-
sion." 2 Yet, while land reserves such as the CRP exist, whether the
necessary amount of land will be available, and the resulting degree
and amount of environmental impact, are unknown and will de-
pend on the specific situation.
113
Nevertheless, even if the raw materials necessary for cellulosic
ethanol can be grown and harvested with minimal adverse eco-
nomic effects, studies indicate that the use of ethanol may have its
own share of harmful side effects. 1 4 A Stanford University study
106. See id. (noting that energy crops may become invasive species if planted
in areas where not naturally occurring).
107. COOK & BEYEA, supra note 89 (explaining that improper energy crop
growth may damage ecosystems and surrounding environment).
108. See id. (alluding to potential increase in environmental degradation
stemming from increase growth of energy crops and expansion of energy crop
farms).
109. See id. (opining that amount of land necessary to produce biomass en-
ergy products could be "immense").
110. See LrN ET AL., supra note 92, at 4 (explaining existence of Conservation
Reserve Program and current land allotment specifics).
111. See id. (noting that CRP lands are reserved only for non-row crop
growth).
112. See generally id. (concluding that CRP lands may be possible land source
for growth of energy crops).
113. SeeCOOK & BEYEA, supra note 89(concluding that environmental effect of
using biomass for energy will depend on specifics of each isolated situation).
114. See Marisol Bello, Midwest, Move Over: Ga. Joins the Ethanol Gold Rush- Bi-
ofuel showing up at more pumps, but some see a big downside, USA TODAY, Aug. 23, 2007,
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found that "ethanol was unlikely to improve air quality and that if
all cars ran on ethanol by 2020, there would be an increase in cer-
tain air pollutants, such as acetaldehyde and formaldehyde, that
would cause a rise in asthma and other respiratory illnesses."' 15
Other studies show that "[e] thanol, especially at higher concentra-
tions in gasoline, also produces more smog-causing pollutants than
gasoline per unit of energy burned."'1 16 Again, because ethanol has
not yet been used in large quantities in transportation in the
United States, there is considerable ongoing debate about the ac-
tual effects of ethanol use on air pollution. 117
V. CONCLUSIONS - WHERE Do WE Go FROM HERE?
A. Government Programs
The United States government has taken steps, through legisla-
tion and offices such as the DOE and the Department of Agricul-
ture (USDA), to promote and jumpstart cellulosic ethanol
production through various "Biomass" programs. 118 These efforts
have tapped the resources of both local (nationwide) and world
partners.
In January 2008, the DOE announced its plan to invest $114
million to help build four small-scale biorefineries to test new refin-
ing processes. 1 9 The DOE also promised to invest $405 million to
develop three Bioenergy Centers, and an additional $385 million to
build six commercial-scale biorefineries. 120 In February of 2008,
the DOE launched a program to invest $33.8 million in four
projects aimed at developing more economically viable and ad-
at 2A, available at 2007 WLNR 16378910 (noting that increased ethanol use may
result in more air pollution).
115. Id. (quoting study of Stanford University finding increased ethanol use
may lead to harmful air pollution).
116. Ivey, supra note 88, at D8 (noting negative effect of ethanol use with
regard to smog).
117. See id. (explaining debate surrounding actual negative affect of wide-
spread ethanol use on air quality).
118. See generally USDA/DOE News Release, supra note 99 (releasing decision
of joint venture of Department of Energy and Department of Agriculture to fund
Biomass research projects). For a further discussion of provisions of EISA regard-
ing cellulosic ethanol and biomass programs, see supra notes 45-67 and accompa-
nying text.
119. See United States Department of Energy, U.S. DEPARTMENT OF ENERGY TO
INVEST UP TO $33.8 MILLION TO FURTHER DEVELOPMENT OF COMMERCIALLY VIABLE
RENEWABLE FUELS, (Feb. 26, 2008), http://www.energy.gov/news/6015.htm
(describing plan to invest $114 million dollars in building four biorefinery plants
in United States).
120. See id. (explaining DOE investment plans to fund three Bioenergy Cen-
ters and six commercial-scale biorefineries).
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vanced enzymes to aid in the production of cellulosic ethanol. 21
The investment also requires cost-sharing of no less than fifty per-
cent by the four selected laboratories, bringing total investment in
the project to around $70 million.
122
Most recently, on March 4, 2008, the DOE and USDA an-
nounced their plan to invest up to $18.4 million over a three year
period to fund twenty-one biomass research and development dem-
onstration projects in numerous locations across the country.123 As
part of this plan, the two departments will distribute the money to
select private entities in the form of federal grants. 124 Recipients
will be required to match at least twenty percent of funding re-
ceived for research projects, and fifty percent when the funding is
for demonstration projects.
125
On a worldwide scale, the United States, through the DOE and
USDA, signed a Memorandum of Understanding (MOU) with
China to bolster cooperation regarding biomass and cellulosic etha-
nol production. 126 Specifically, the "MOU outlines a variety of tasks
for cooperative efforts between the two countries, focusing on the
exchange of scientific, technical, and policy information on bio-
mass production and its conversion into biofuels and biobased
products and chemicals."' 27 The MOU provides that the DOE,
USDA, and Chinese representatives form a 'Joint Working Group"
to oversee the cooperative effort.
128
B. Private Industry Programs
As legislation, and government programs and funding for bio-
mass and cellulosic ethanol research and development increases,
121. See U.S. Dep't of Energy, DOE to Invest $34 Million in Enzymes for Cel-
lulosic Ethanol Production (Feb. 27, 2008), http://wwwl.eere.energy.gov/bio-
mass/news-detail.html?news id=11604 (announcing plan to fund four projects to
develop advanced enzymes for use in cellulosic ethanol production).
122. See id. (describing cost-sharing aspect of plan and estimating total invest-
ment at $70 million dollars).
123. See USDA/DOE News Release, supra note 99 (noting amount promised
by DOE and USDA for biomass research and development projects).
124. See id. (discussing terms of money distribution under plan).
125. See id. (explaining that recipients must match federal funding to varying
percentages depending on use of funding received).
126. See U.S. Dep't of Energy, U.S. and China to Cooperate on Biomass Re-
search and Development (Dec. 13, 2007), http://wwwl.eere.energy.gov/biomass/
newsdetail.html?newsid=11481 (announcing agreement between United States
and China to form cooperative for biomass research and development).
127. Id. (describing main tasks of MOU agreement between United States
and China).
128. See id. (noting that MOU calls for Joint Working Group comprised of
DOE, USDA, and Chinese representatives).
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private industry and investors are doing their best to "cash-in" on
the idea of alternative-fuels.1 29 In November of 2007, General Mo-
tors (GM), in cooperation with the DOE and other organizations,
announced its plan to kick off the "EcoCar Challenge" (EcoCar) in
the Fall of 2008.130 The three-year program will provide "produc-
tion vehicles and parts, seed money, technical mentoring and oper-
ational support" to engineering students at seventeen universities in
North America, thereby enabling students to engineer a GM vehicle
"to achieve improved fuel economy and reduce emissions while re-
taining the vehicle's performance and consumer appeal." 3" The
program is described as a "win-win" situation; private industry, gov-
ernment, and academic institutions will be brought together to
work towards the common goal of developing an economically via-
ble, and environmentally-friendly, automobile.1 32
In addition to private, industry-initiated programs such as Eco-
Car, venture capitalists have drastically increased their involvement
in so-called "clean energy" technologies, such as ethanol produc-
tion.133 In 2004, investment by venture capitalists in "clean" tech-
nologies made up a very small percentage of the total venture
capital market.1 34 Since then, venture capitalist investment in
"clean" or "green" technologies has increased exponentially, reach-
ing an "unprecedented" investment total of $3.4 billion in 2007.135
Of that amount, an estimated $750 million was invested in compa-
129. For a general outline of automobile manufacturers' efforts to market al-
ternative see supra notes 6-13, and accompanying text; for a discussion of the ven-
ture capitalist investment in alternative fuel research and development projects,
see infra notes 133-37 and accompanying text.
130. See GM, GM and U.S. DOE's ECOCAR Challenge Inspires Students to
Develop Alternative Energy Solutions Through Real-World Collegiate Engineering
Competition (Nov. 7, 2007), http://www.gm.com/explore/technology/news/
2007/ecocar 112907.jsp (announcing launch of EcoCar Challenge to begin in Fall
2008).
131. Id. (describing EcoCar Challenge program specifics and goals).
132. See id. (summarizing overarching goal of EcoCar Challenge program).
133. See generally Jayne W. Barnard, Corporate Boards and the New Environmental-
ism, 31 WM. & MARY ENVTL. L. & POL'V REv. 291, 314-315 (2007) (commenting that
venture capitalist and hedge funds' interest in backing "clean" technologies has
increased in recent years).
134. See Fiona Harvey, Time to clean up? The climate is looking healthy for invest-
ment in green technology, FIN. TIMES, June 22, 2005, available at http://www.ft.com/
cms/s/0/29415660-e2bc-lld9-84c5-00000e2511c8.html (discussing past venture
capitalist investment in "clean" technologies).
135. See Venture Capital Investment in Renewable Energy Soars to 3.4 Billion in
2007, REUTERS (Jan. 16, 2008), available at http://wNw.reuters.com/article/press
Release/idUS1 53866+1 6-Jan-2008+BW20080116 (reporting venture capitalist in-
vestment in green technologies reached historic high of $3.4 billion dollars in
2007).
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nies focused on developing cellulosic ethanol technologies. 136 A re-
cent article regarding the boom in green-energy venture capitalist
investment appropriately sums up the private sector interest and
rationale: "Green Energy Makes Money."
137
C. Getting Creative - Synthesis of Current Approaches
With legislation, executive action, private industry and private
investment apparently all on-board for reaching new "greener" so-
lutions to both global climate change and foreign oil dependency,
experts nevertheless predict that the wide-spread use of "solutions"
such as cellulosic ethanol are several years away. 38 The reason may
lie in examining the path taken by Brazil, which was dependent on
foreign oil in the 1970s, but is predicted to become self-sufficient
within a few years.139 In Brazil, ethanol-only vehicles account for
16% of the 23 million automobiles in the country; hard proof that
ethanol-fueled vehicles are economically viable.
140
Brazil's salvation came in the form of ethanol produced from
sugar cane, which is cheap and easy to grow due to the country's
climate, large amount of available land and cheap labor) 41 In the
1970s, Brazil, then a military dictatorship, made self-sufficiency
more than a small priority, but a "matter of life or death. ' 142 Since
the country was run by a military dictator, the Brazilian government
bypassed the time-consuming approval processes necessary in dem-
ocratic systems and mandated increased ethanol usage and produc-
tion levels. 14'3  The Brazilian government also "gave sugar
companies cut-rate loans to build ethanol plants and guaranteed
136. See id. (explaining that investment in cellulosic ethanol technology
reached new high of $750 million in 2007).
137. See Malika Worrall, Green Energy Makes Money, FORTUNE SMAIL Bus., Nov.
29, 2007, http://money.cnn.com/2007/11/29/smbusiness/VCinvestment.fsb/?
postversion=2007112913 (reporting that venture capitalist interest in green tech-
nology reached new high in 2007).
138. For a discussion of the viability of the commercial use of cellulosic etha-
nol, see supra notes 83-87 and accompanying text.
139. See Dickerson, supra note 86 (opining that Brazil may be self-sufficient in
terms of transportation fuels in the next few years based on trends).
140. See Brazil Shines as Example for Biofuel Development, BNAMERICAS OIL
& GAs NEWS, Apr. 7, 2006, available at 2006 WLNR 6214928 (stating that 16% of
Brazil's 23 million vehicles are run solely on ethanol fuel).
141. See Luhnow & Samor, supra note 87, at A8 (noting that Brazil makes
ethanol from sugar cane, which is inexpensive and easy to grow given dynamics of
country).
142. Dickerson, supra note 86 (quoting Brazilian Secretary for the Environ-
ment, Jose Goldemberg).
143. See Luhnow & Sabor, supra note 87, at A8 (explaining that military dicta-
tor of Brazil mandated certain amount of ethanol use as well as production levels).
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prices for their product.' 44 Yet, the large-scale project was very
costly. From 1979 to the mid 1990s, the Brazilian government
spent an estimated $16 billion (in 2005 dollars) in loans to these
sugar companies and to support prices.
14 5
Although the United States government does not have unilat-
eral power to assume control of private industry, the general ap-
proach taken by the Brazilian government illustrates a feasible
model for the United States injumpstarting its own large-scale etha-
nol program. 14 6 First, government and private industry must work
together to reach the common goal of meeting alternative fuel
needs and expectations. 1 4 7 Second, if the United States is truly
ready for change, it must be willing to pay the price.14 8
With regard to the first aspect of the Brazilian model, the Eco-
Car Challenge presents an example of how the United States may
be able to successfully enlist devoted private industry participa-
tion. 149 EcoCar is unique because it represents the combined effort
of the United States government, through the DOE, and the
world's largest car manufacturer (GM) towards making an ethanol-
fueled vehicle that is both economically viable and attractive to con-
sumers. 15 0 The key to the venture's success lies in the arrangement
of EcoCar as a competition among contestants.' 5 1 The same pre-
mise should be used by the United States government when allocat-
ing monetary grants through legislation such as the EISA.152 If the
United States government frames its grant allocation as a competi-
tion within the industry to reach the country's "green energy" goals,
the major players will not be able to afford to decline; to do so
would allow participating competitors to reap the benefits of lop-
144. Id. (describing government funding program for sugar producing com-
panies in Brazil).
145. See id. (discussing large amount of money spent by Brazil injumpstarting
and sustaining sugar-based ethanol conversion program).
146. See Dickerson, supra note 86 (opining that Brazil is example of how com-
mitment to alternative energy can work in United States).
147. For an explanation of the Brazilian government's mandating private in-
dustry to meet ethanol usage needs, see supra notes 14245, and accompanying
text.
148. See generally Luhnow & Sabor, supra note 87, at A8 (noting that Brazil
spent $16 billion dollars on its ethanol program from 1979 to the mid-1990s).
149. For general details of the EcoCar Challenge competition sponsored by
GM and DOE, see supra notes 130-32 and accompanying text.
150. See generally id. (describing goal of EcoCar).
151. See id. (referring to general idea that EcoCar is competition among
North American universities).
152. For a discussion of EISA provisions that allow for grants for cellulosic
ethanol research, development, and production, see supra notes 59-63 and accom-
panying text.
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sided, favorable publicity. 153 Furthermore, the increased attention
of the government to green energy companies may also draw sup-
port and investment from venture capitalists, which have recently
shown a huge interest in the green energy market.
154
Finally, if the United States is truly serious about meeting the
lofty alternative fuel goals outlined in the EISA, the government
must be willing to pay the price. 15 While the spending allocations
authorized under EISA, and current investment by government
agencies, such as the DOE and USDA, are encouraging, Brazil's
story indicates that much more investment will be necessary.
15 6
The United States has undoubtedly made large strides towards
advancing the use of biofuels, such as cellulosic ethanol, through
both government action and private industry investment. Yet, if we
want to reap the benefits of energy independence, like those cur-
rently enjoyed in Brazil, history indicates that there must be a mar-
riage of government and private industry investment and action.
57
Vincent Barbera*
153. See generally Perry D. Robinson & Darin Lowder, Green Energy Advertis-
ing: How FTC "Green Guide" Revisions Might Affect Your Business Marketing
(Jan. 29, 2008), http://www.ballardspahr.com/press/article.asp?ID=1984 (com-
menting that potential size of "green" industry is huge). "Green Brands Survey
found that consumers expect to double their spending on green products and
services in 2008, totaling an estimated $500 billion annually or $43 billion per
month." Id. "[T]here are now approximately 40 million "green boomers" (about
half of all "boomers") poised to spend their "hard-earned" money on environmen-
tally safe products and brands. These environmentally conscious consumers are
tuned into green advertising, both positive and negative and, based on several
surveys, they exhibit high brand loyalty." Id.
154. For a description of venture capitalist interest and the increased invest-
ment in green energy technologies, see supra notes 133-37 and accompanying text.
155. For a discussion of EISA biofuel production goals, see supra notes 47-8
and accompanying text.
156. Compare supra note 145 and accompanying text (noting that Brazil
spent $16 billion dollars on ethanol programs over roughly 15 year span)with supra
notes 55-64 and accompanying text (discussing government funding under EISA)
and supra notes 77-79 and accompanying text (explaining proposed funding under
2007/2008 Farm Bill). See also supra notes 118-25 and accompanying text (detail-
ing government investment in programs for cellulosic ethanol research and devel-
opment through DOE and USDA).
157. For a general discussion of the Braziliam government's and private in-
dustry's commitment to ethanol production, use advancement, and resulting suc-
cess, see supra notes 139-45 and accompanying text.
* J.D. Candidate, 2009, Villanova University School of Law; B.A., 2006, Col-
lege of the Holy Cross.
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